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(54) FOOD AND BEVERAGE HAVING ACTIVE OXYGEN/FREE RADICAL SCAVENGING 
ACTIVITY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject food and beverage high in activity 
scavenging active oxygen/free radical exerting undesirable influence on organisms and 
participating in various diseases and aging, preventing and reducing disorders related to the 
active oxygen/free radical by blending a food or beverage with a readily water-soluble flavonol 
glycoside. 

SOLUTION: A rutin, etc., are dispersed into water, mixed with naringinase, retained at pH7 to 
5 hours at 50°C, concentrated and cooled to precipitate isoquercitrin. The isoquercitrin is 
separated by filtration, dried, mixed with a corn starch and retained with a CTGase enzyme at 
pH6.8 for 12 hours. The prepared solution is passed through an adsorption resin column, the 
adsorbed substance is desorbed with 50vol. % aqueous solution of methanol and the 
desorbed substance is concentrated to dryness to give a readily water-soluble flavonol 
glycoside of quercetin-3-O-glycoside, etc. Then, a food is mixed 0.001-5wt. of the readily 
water-soluble flavonol glycoside to give the objective food or beverage having active 
oxygen/free radical scavenging activity. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the active oxygen elimination activity characterized by containing a water-solubility flavonol 
glycoside — and — or the eating-and-drinking article which has free radical elimination activity. 
[Claim 2] one sort as which a water-solubility flavonol glycoside is chosen from quercetin mono- 
glycoside, quercetin jig RIKOSHIDO, myricetin mono-glycoside, and myricetin jig RIKOSHIDO, or 
two sorts or more — using — glucose residue ~ and ~ or the eating-and-drinking article according to 
claim 1 characterized by transferring galactose residue. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention - active oxygen elimination activity — and — or it is related with 

the eating-and-drinking article which has free radical elimination activity. 

[0002] 

[Description of the Prior Art] It has been shown clearly that it is participating in the illness with very 
various active oxygen and free radicals in recent years. Although the living body which has gained big 
energy by aerobic respiration is developing various defense mechanisms over active oxygen and a free 
radical, such as superoxide dismutase (SOD), about the self living body, it is participating in various 
diseases, such as ******, arteriosclerosis, diabetes mellitus, and an aging failure, in trauma because of 
the reactivity in a living body's various parts too. As this active oxygen and free radical elimination 
agent, synthetic compounds, such as plant extracts, such as enzymes, such as SOD, a catalase, and 
glutathione peroxidase, and a spice, a tocopherol, an ascorbic acid, carotenoid, flavonoid, a uric acid, 
other BHA(s) and BHT(s), and probucol, etc. are known until now. (Bibliography Japanese Society of 
Nutrition and Food Science editorial supervision, "active oxygen and a nutrition", Koseikan, 1995., 
Yoshihiko Oyanagi, "active oxygen and illness", Kagaku-Dojin, 1989., the Futaki ****, Hiroyuki 
Shimazaki, the Mino truth, "an antioxidant free radical and biophylaxis", Japan Scientific Societies 
Press, 1994.) 
[0003] 

[Problem(s) to be Solved by the Invention] in order to prevent or reduce a living body's various failures 
considered that active oxygen and a free radical involve — active oxygen elimination activity — and - or 
it aims at offering an eating-and-drinking article with free radical elimination activity. 
[0004] 

[Means for Solving the Problem] this invention person — active oxygen elimination activity — and ~ or ' 
as a result of repeating examination wholeheartedly that an eating-and-drinking article with free radical 
elimination activity should be offered, it found out that active oxygen and free radical elimination 
activity were in a water-solubility flavonol glycoside, and this invention was completed. With the water- 
solubility flavonol glycoside as used in the field of this invention A chemical reaction or an enzyme 
reaction performs ****** to what exists in a natural community, and the compound which has a 
flavonol frame. The approach (JP, 1-21 3293 ,A) and the manufacture approach of 4 G-alpha-D- 
glucopyranosyl rutin (JP,3-1 15292, A) of pointing out what raised water solubility, for example, 
transferring glucose residue to a quercetine 3-O-mono-GURUKO side, a quercetin glycoside — glucose 
residue — and — or it can manufacture using an approach (JP,4-66096,A -66099), a water-solubility 
Myricaceae plant extract (Japanese Patent Application No. 7-252684), etc. to which galactose residue is 
transferred. 

[0005] With moreover, the quercetin mono-glycoside as used in the field of this invention It is the 
glycoside which sugar ******( e d) at a rate of 1 to the quercetin frame 1. For example, quercetin 3-0- 
arabinoside (loon KURARIN), a quercetin 3-O-glucoside (iso KUERU citrin), The quercetin 3-0- 
rhamnoside (KUERU citrin), a quercetin 7-O-glucoside (KUERUSHIMERITORIN), Quercetin 3-0- 
galactoside (HIPERIN), quercetin 3-O-xylocide, etc. are raised. Quercetin jig RIKOSHIDO is the 
glycoside which sugar ******(ed) at a rate of 2 to the quercetin frame 1. Quercetin 3-O-rutinoside 
(rutin) etc. is raised. For example, with myricetin mono-glycoside and myricetin jig RIKOSHIDO Sugar 
points out respectively 1 or the glycoside which ******( e <j) two times to the myricetin frame 1, for 
example, the myricetin 3-O-rhamnoside (myricitrin), a myricetin 3-O-glucoside, myricetin 3-0- 
JIGARAKUTOSHIDO, a myricetin 3-O-rhamno glucoside, etc. are raised. 

[0006] It was known from before that superoxide elimination activity and hydroxy radical elimination 
activity are in the rutin which is the quercetine and myricetin which are the flavonol which exists in a 
natural community, and a flavonol glycoside (Biochemical Pharmacology 37(5) p837-, Phytochemistry 
26(9) p2489-). However, these matter is poorly soluble also to fats and oils also at water, and high- 
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concentration solution-like pharmaceutical-preparation-izing is difficult, and although the approach of 
dissolving these in solvents, such as alcohol, can be taken, it is unsuitable for the application used being 
limited and using it for a general bevel-use way. It dissolves, even if it adds in water at high 
concentration, and the water-solubility flavonol glycoside is stable in the state of a solution, and can 
build the pharmaceutical preparation of the shape of a high-concentration solution, a drink, and food 
easily. 

[0007] Generally, since it is thought that the active oxygen and free radical elimination activity by 
flavonols demonstrate effectiveness in the state of a solution, as compared with poorly soluble flavonols, 
the way of a water-solubility flavonol glycoside can expect higher effectiveness from water. Moreover, 
it is not reported until now that what has the same active oxygen and free radical elimination activity as 
the compound in front of the ****** in a water-solubility flavonol glycoside exists, but the eating-and- 
drinking article of using this effective in elimination of active oxygen and a free radical therefore can be 
easily manufactured now, and it is thought that it is useful to various kinds of prevention and reduction 
of a living body failure. 

[0008] As an object eating-and-drinking article which adds a water-solubility flavonol glycoside a deep- 
fried rice cracker and a rice cracker - starting ~ Japanese sweets, such as steamed filled dumplings and 
a candy, and Cookie - A biscuit, a cracker, a pie, a sponge cake, sponge cake, a doughnut, A waffle, a 
pudding, butter cream, custard cream, a cream puff, Chocolate, chocolate confectionery, a caramel, a 
candy, chewing gum, Snack confectionery, such as various Western-style cakes, such as jelly, a hot 
cake, and a pan, and potato chips, Ice cream, such as ice cream, a Popsicle, and sherbet, a fermented 
lactic-drink, A lactic acid bacteria beverage, thick lactic beverage, and fruit-juice drink, a non-fruit-juice 
drink, a pulp drink, a functional drink, Soft drinks, such as a transparence carbonated drink and a 
carbonated drink containing fruit juice, coffee, cocoa, Taste drinks, such as tea, green tea, and oolong 
tea, wine, wine soda, liqueur, Alcoholic beverages, such as a cocktail, sake, wine, and Biel, liquid milk 
containing recombined milk, yogurt, Soybean processed foods, such as dairy products, such as a cheese 
head and butter, tofu, and soybean milk, marmalade, A jam, KONSABU, syrup ** of fruits, a flower 
paste, a peanut paste, Pastes, such as a fruits paste, pickles, a hum, a sausage, bacon, Meat products, 
such as a dry sausage and a beef jerky, fish ham, A fish-and-shellfishes product and its dried foods, such 
as fish sausage, boiled fish paste, a fishcake tube, a light, puffy cake made of ground fish, and tempura, 
obtaining ~ it is - various dainties, such as those picked fish guts and a dried food of a shellfish, a paste, 
small fish, and shellfish - Food boiled down in soy, extempore Calais which are made from ** to carry 
out, vegetables, wild grass, a mushroom, kelp, etc., Calais, such as retort curry, catsup, mayonnaise, soy 
sauce, bean paste, It can be used for various food, such as cereal processing food, such as various daily 
dishes, such as various seasonings, such as mirin, ****** 3 boiled beans, boiled fish, and potato salad, 
rice, pans, and noodles, powder, a tablet, a capsule, which sirupy health food, a supplement, various 
range food, and frozen foods. Moreover, it can use as feed, being able to add it as various cat food, dog 
food, the food of an admiration fish, the bait of a farmed fish, etc. 

[0009] active oxygen elimination activity - and - or - although the amount of the water-solubility 
flavonol glycoside used used in order to manufacture an eating-and-drinking article with free radical 
elimination activity changes with classes, concentration, etc. of object food — 0.001-5 — when 0.01 - 2% 
of the weight of addition is desirable and exceeds 5% preferably, the stability of a water-solubility 
flavonol glycoside is missing. In case an eating-and-drinking article is manufactured, especially the 
stage to add a water-solubility flavonol glycoside is not limited, and the stage of the arbitration of a 
production process is chosen. This invention is clarified in the following examples of an experiment, and 
the example. 
[0010] 
[Example] 

Rutin 500g was distributed in 1001. (temperature of 55 degrees C) of example (manufacture of water- 
solubility flavonol glycoside) water of an experiment, and 50g (Amano Pharmaceuticals incorporated 
company, trade name naringinase" Amano") of naringinases was added to this. pH of this system ** was 
7. After holding this at 50 degrees C for 5 hours, it condensed and could be 501. When it cooled, 
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Isoquercitrin precipitated. Precipitate was carried out the ** exception, and was collected and 
Isoquercitrin 320g was obtained by drying. The water of 100L was added to Isoquercitrin 320g, corn- 
starch 800g was added, it was made homogeneity, CGTase(Amano Pharmaceuticals incorporated 
company, trade name conch ZAIMU)200ml was added to this, and it held by the temperature of 55 
degrees C, and pH6.8 for 12 hours. The quercetine-3-O-glycoside was made to stick to an adsorption 
resin column (diamond ion HP[ by Mitsubishi Kasei Corp. ]- 21) through this solution, and, 
subsequently desorption was carried out in the 50 capacity % methanol water solution. Concentration 
hardening by drying of the desorption liquid was carried out, and 550g of solids was obtained. This solid 
was the quercetine-3-0 glycoside mixture containing the glycoside from which unreacted Isoquercitrin 
and the number of glucose residue differ, and was what is easily dissolved in water. The mixture of this 
glycoside is called the quercetine-3-0 glycoside 1. Next, the active oxygen and the free radical 
elimination activity of the quercetine-3-0 glycoside 1 were measured. 
[001 1] (Active-oxygen elimination trial: Superoxide elimination activity) 
A liquid: 156microM nitroblue tetrazolium (NBT) 
B liquid: 468microM dihydronipotinamide Adenine dinucleotide (NADH) 

C fluid: 60microM FENAJIMMETO sulfate (PMS) (all are dissolved in the Wako Pure Chem Industries 
reagent use and 0. 1 M phosphate buffer pH 7.4 above) 

D liquid: — the methanol solution (the last concentration is set to 10, 20, and 40 or 80,160microM by 
rutin conversion ~ as - content and a blank test ~ a methanol) of rutin or the quercetine-3-O glycoside 1 

After mixing 1ml each of A, B, and D liquid, the absorbance of 560nm to which 1ml of C fluid is added 
[ absorbance ] and it comes from reduction of NBT by superoxide generating after 5 minutes was 
measured, and it asked for the rutin when decreasing the concentration of superoxide 50%, and the 
concentration (IC50) of the quercetine-3-0 glycoside 1. The result was shown in Table 1. 
[0012] (Free radical elimination trial) 

It mixed with the l,l-diphenyl-2-picrylhydrazyl (DPPH) (Wako Pure Chem Industries make) 
elimination activity MDPPH of 200micro, rutin, or the quercetine-3-0 glycoside 1 in the methanol, the 
absorbance of 520nm DPPH was measured after 20 minutes using the spectrophotometer, and it asked 
for the rutin when decreasing the concentration of DPPH 50%, and the concentration (IC50) of the 
quercetine-3-0 glycoside 1 . The result was shown in Table 1 . 
[0013] 
[Table 1] 
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It was checked as Table 1 that rutin and the quercetine-3-O glycoside 1 have almost equivalent active 

oxygen and free radical elimination ability. 

[0014] Example 1 (manufacture of a free radical elimination drink) 

Formula Fruit-sugar grape sugar liquid sugar 12 % (it is the same weight and the following) 
Citric acid 0.1% Perfume It heat-sterilized after mixing and filtration restoration to the 0.1% above- 
mentioned formula by carrying out amount addition of the quercetine-3-0 glycoside 11% (rutin 
conversion) 0.5% 0.1%, and the free radical elimination drink was manufactured. The drink which 
carried out amount addition of the rutin 1% 0.5% 0.1% as a comparison was prepared. 
[0015] It mixes with 1, 2, 4, 10, and 2ml of 20 or 40,100,200,400micro 1 contained methanol solution to 
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a rutin addition drink or a quercetine-3-0 glycoside 1 addition drink at 1ml of 600microMDPPH 
methanol solution. After 20 minutes, (Activity measurement of a free radical elimination drink) The 
absorbance of 520nm was measured using the spectrophotometer, the amount of the drink when 
decreasing the concentration of DPPH 50% was calculated (it considers as the amount of inhibition 
50%), the free radical elimination activity per 1ml of drinks was searched for by the following formula, 
and the result was shown in Table 2. Free radical elimination activity per 1ml of drinks = the amount of 
1000/50% inhibition (mul) 
[0016] 
[Table 2] 
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The drink with strong free radical elimination activity was able to be manufactured by using the 

quercetine-3-O glycoside 1 as Table 2. 

[0017] 

[Effect of the Invention] By adding a water-solubility flavonol glycoside in various eating-and-drinking 
articles, an eating-and-drinking article with the high elimination activity of the active oxygen and the 
free radical which has a bad influence on a living body and participates in various illnesses or aging can 
be offered. 
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